The transverse wave machine in Fig. 1 is relatively straightforward and based on recognized 19th-century designs. 1 A series of wooden cams is placed on a rotating shaft, each turned a certain fraction of a circle from its neighbor. Lengths of springy wire, bearing white disks on their ends, bear upon the cams and trace out a sinusoid. When the set of cams is rotated, the individual wires and disks move up and down in simple harmonic motion, and the wave shape moves to the right or left, depending on the direction of rotation.
The cam arrangement ( Fig. 2) is the hardest part to construct, and details, suitable for the amateur builder, are given in the appendix. Briefly, the cams are slices from a wooden dowel that are assembled on a shaft. Each one is rotated at an angle of 45° to its neighbors, thus giving a complete cycle every eight cams.
Wooden balls, bought at a craft shop, are placed on the ends of spring steel wires that are inserted into a block behind the cams. The ends of the shaft holding the set of cams run in L-shaped mending plates screwed to the wooden base, and a crank like the one in Fig. 1 is attached to drive the machine.
Longitudinal wave machines are somewhat trickier to design and build. The up-and-down motion produced by the set of rotating cams must be translated into side-to-side harmonic motion. The overall view of the Iowa longitudinal wave machine is shown in Fig. 3 . To understand the motion of the wire holding the oscillating disk, look at the mock-up in Fig. 4 that shows the wire constrained between two diagonal sets of slits at right angles to each other. When the wire is lifted up and down it moves from side to side. The role of the rotating cam is to produce this up and down motion; since it is harmonic, the side to side motion is harmonic. The horizontal slit at one end of the wire in Fig. 4 constrains any vertical motion of the wire at that end, and the spring (or rubber band) at the other end keeps the wire firmly pressed against the cam.
The construction of these wave machines is well within the capabilities of high school students. sonite™ with small nails.
On the first cam, mark the center of rotation, which in this case is about halfway between the edge and the center of the cam. Using this point as a center, scribe a circular arc of ½-in radius across the face of the cam, and with the aid of a protractor mark two points on the arc that are 45°apart. These points mark the positions of the pins (short lengths of coat hanger wire) that are used to phase the cams 45° apart. Using a drill press, drill holes for the pins, passing through the cam and Masonite and into the scrap wood beneath. The hole for the shaft should give a snug fit onto the threaded rod; to prevent tear-out either use a Forstner bit or hold the assembly tight to the scrap wood. Now you can drill the rest of the cams. Clamp each one in place, turn the jig over, and use the holes that you have already drilled in the Masonite as guides.
To assemble the camshaft, insert a pin into the right hole of each cam, and slide the cams onto the shaft with the pins all facing in the same direction. Insert the projecting pin into the vacant hole in the adjoining cam, push all of the cams together, and use washers and hex nuts on either side of the collection of cams to hold them in place.
